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THAT NEW BRIDGE

The Proposed Structure Across
the Trinity River
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tho anchorages have to be built in addition
There are many reputable bridge concerns
which will contract to erect a substantial
truss bridge on any of the approved and
well known designs which will be moro
durable and less expensive for maintenance
than this and for the same strength less
expensive

It is now well recognized in the profes-
sion

¬

that suspension bridges are to bo
chosen as a rule only where great length is
required or where some other special cir-
cumstance

¬

render them desirable Such is
not the case at this point

Finally the absence of any strain sheet
makes it impracticable to institute exact
comparisons between tho proposed design
and others but I consider the design to
lack so thoroughly in all the elements which
po to make up a sound and lasting work
that I have no hesitation in condemning it
absolutely Respectfully submitted

Signed F Collixgwood-
JL Am Soc C E-

AMEIllCiN SOCIETY OP CrVUVEXGINEERS-
137I2AST TWEXIVTlIIHD STREET >

New Yoiik Sept 231S9L-
II H Kerr Esq City Engineer Fort Worth

Deik Siit I inclose herewith my report
on the plans and specifications sent by you
fora suspension bridge in Fort Worth across
Trinity river After writing it to see how
it would seem to another bridge engineer
I submitted it to a friend and he simply
remarked You have not said half enough
as the plan is insufferably bad I thought
it best to point out the salient defects and
go no further

I never saw tho design before but it is
one of manv made manifestly by a man
without training as an engineer and is well
calculated to please the fancy of a bodyof
laymen

What I mean in tho report by saying that
suspension bridges are not chosen now for
shoit spans is this Wherever the anchor-
ages

¬

have to be artificial the extra masonry
ou short spans is a very large item of cost
Then again it is difficult to make short
spans stiff enough as the dead load and
light load are too nearly alike for inertia to
bear an important part and when you come
to add stiffening trusses the cost is greatly
increased As an example the Allegheny
suspension bridge at Pittsburg is just now
being removed after some forty years serv-
ice

¬

to give place to a modern type of truss
bridge The suspension bridge is strong
enough but the vibrations under rapid
movement of loads is very unpleasant and
might become dangerous This had stiflen-
ing trusses but thev were not de p enough
to bo thoroughly effective In the example
before us there is an effort to make the
main cables and auxiliaries perform this
office but it is not well carried out and is
destined to failure

When thero aro so many well tried de-

signs
¬

to be had there is no excuse for seek-
ing

¬

novelty If it must bo done it should
certainly be under tho guidauco and control
of a trained engineer

No engineer is provided for in the speci-
fications

¬

anil it would seem that his pres-
ence

¬

would not ho welcome
I ought to add in reference to the strain

sheet so conspicuously absent that I really
would hardly know how to undertake to
make one Yours truly

Signed F Collixgwoou
American society of Civil Engineers

VJ7 East TwentyThihd Stkeet
New Youk Oct 11S91

II II Kerr Esq City Engineer Fort Worth
Ueau Sin In the multiplicity of calls

upon mo during the past few days I neg-
lected

¬

to mention in my report except in-

cidentally
¬

that no inspection of any kind is
provided for in the specifications and no
person named who is to decide any ques-
tions

¬

which may arise
Also that the description of the steel wire

is such that the most brittle wire procura-
ble

¬

would comply with the requirements
provided it had the strength

This is a very important matter On the
East River bridge it was only by the ut-
most

¬

watchfulness that we preented the
contractor for the wire from furnishing
surreptitiously an exceedingly poor quality
of wire Yours truly

Signed F Collixgwood
FORT WOltTII Oct 51S91-

To the Hon Mayor and Council city of Fort
Worth
Gentle jinx I beg leave to submit the

following criticism on Mr Collingwoods-
socalled report on the plans and specifica-
tions

¬

for the proposed Trinity river biidge
First he states that it is impossible to

tell whether the sizes given in the plans
are correct without going through the entire
computation Now supposing tho strains
had been given would it not have been Mr-
C s duty to have verified the calculations
All of the data necessary to make such com-
putation

¬

is embodied in the plausaud speci-
fications

¬

submitted and it was certainly in-

cumbent
¬

on him to make them and if Mr-
C lias not made tho calculations necessary
to determine the strength of every part of
the structure on his own responsibility
whether I havo supplied htm with figures
on this point or not he has not done what
was properly to bo expected of him and
what he would be entitled to pay lor And
in the absence of the necessary computation
as to the correctness of sizes etc any ob-

servations
¬

which ho has made as to tho
merit of tho plans is gratuitous and un-
founded

¬

assertion It is legitimate to
conclude that an engiueer will back
his opinions with figures and his
failure to do so is tantamount to-

an admission of inability to produce tho
proof

2 His remarks relative to tho tension of-
tho backstays are subject to the same criti-
cism

¬

involved in his failing to make compu-
tation

¬

on tho strength of tho members of
the proposed structure Tho tension of the
backstays is given Mr C knows or
ought to know as well as I do that in this
case the tension on the backstays is the
same as tho tension on the main cables at
the towers

a Tho remarks in regard to wrapping the
cable entirely arc entitled to more consider-
ation

¬

than all the rest of this socalled re-
port

¬

combined though tho manner of wrap-
ping

¬

specified is tho same as that of a sus-
pension

¬

bridge across the Schuylkill at
Philadelphia built in 1S42 and which I be-

lieve
¬

is still in service the only repairs to
which havo been the renewal of tho floor
and other woodwork and an occasional ap-
plication

¬

of paint
4 Asplialtum is mentioned as a preserva-

tive
¬

to bo used only when tho backstaj s
come in contact with the earth and in that
way is the best preservative known not-
withstanding

¬

Mr Cs assertion to the con-
trary

¬

5 Tho manner of fastening does ad-

mit
¬

of the proper adjustment of the sus-
penders

¬

and diagonals
fl Tho tierods for the handrail can be in-

creased
¬

to fiveeighths or threequarters
iron if deemed necessary

7 The tickness of the courses of stone
in the masonry is shown approximately in-

tho drawing and as bounding is always
considered necessary and essential in this
class of work it was not necessary to men-
tion

¬

it in the specifications Tho retaining
walls aro simply to hold a bank of earth
five to six feet high and minute specifica-
tions

¬

are not necessary The thickness of
the walls shown in drawing is sufficient

S The castiron bed platesare to bo two
inches thick where the towers rest and
taper to threequarter inches at outer
edge As it would be impossible to fit a-

twentyfour inch column to a bed plate cal-
culated

¬

for a nineteeninch column it fol-
lows

¬
that the bed plates must vary in pro-

portion
¬

to the size of the column
0 Tho drawings aro mado to a scale and

the necessary proceeding to determine the
size of the castiron caps was merely to ap-
ply

¬

a rule If Mr C did not know this
whoso fault is it

10 The adjustment for the windbrace
cables may in tho opinion of Mr C be a
crude device but the pertinent question is
whether it is sufficient for the purpose in-

tended
¬

or not and if it is not why didnt-
he say so and why

11 Has this city or county over had a
bride painted under any more definite
si ecifications than two coats of good paint
And if this is not sufficient
how much would be

12 As to tho matter of undue distor-
tion

¬

Mr C does not essay to offer advice
but as no pay is asked until completion in
accordance with the specification and plans
the council can certainly find a reliable
method of determining this question to their
own satisfaction before payment

18 Mr C first says that tha arrangement
of the suspenders puts onehalf of the load
on the auxiliary cables and then in the
next breath says that at times all of the

i

s mw m
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load from the smaller cables will be thrown
on the main cables All engineers of exper-
ience

¬

in designing or constructing suspen-
sion

¬

bridges are agreed that where two or
more cables are used in the design tho
load will be distributed to each of them in
proportion to their strength it simply re-
sulting

¬

that where we havo two cables to
carry a load and one is seven times as
large as the other then it is seven times as
strong or ritrid and will consequently carry
seveneighths of the load and the smaller
one oneeighth of the load This is a prin-
ciple

¬

in the application of mechanics of ab-
solute

¬

application In as flexible a system as-
a suspension bridge the accuracy of the ad-
justment

¬

of the various members is only of
minor importance and no absolute nicety
is essential in the distribution of the sus-
penders

¬

14 Nearly all suspension bridges have
two or more cables one above the other
In such case it is necessary that the sus-
pender

¬

from the upper cable should come in
contact with the lower cable to prevent in-

jury
¬

to either cable or suspender it is pro-
vided

¬

in our specifications that each is to be
wrapped at the points of contact Should
there be chafing as Mr C fears the wrap-
ping

¬

would bear the injury and could be
renewed when necessary but we do not
think this would ever be found necessary
as no such experience has ever been known

13 The attachment of the suspenders to
the lower auxiliary cables maybe novel
and unusual but that is no ground for con-
demnation

¬

That an iron rod of the same
weight of metal would be stronger is de-
nied

¬

and I challenge authority for the
statement That it would be cheaper cuts
no figure in this case The auxiliary cables
perform various and sundry offices besides
being used to attach suspenders to among
which may bo mentioned their adaptation
to assisting in staying the bridge against
vibrations from traffic also in staying it
from under pressure from wind or flood all
of which seems to have entirely escaped the
notico of Mr C

10 Any movement of the diagonals at
the point of attachment to the main cables
is impossible without also moving out of
place the adjoining diagonal which a refer-
ence

¬

to the drawing will show is strained in
the opposite direction and also the main
suspender as well all being joined in at-

tachment
¬

at the same point The manner
of fastening specified has been employed by-
Mr Iloebling in all his bridges and none of
them have ever slipped

17 Ihe long stays referred to are to
stiffen the bridge against distortion As-
Mr C fails to say whether any one has
sufficient strength or not it must be pre-
sumed

¬

that any one is equal to tho greatest
strain and if however this is important
the number of wires in those next to the
towers can bo reduced

If the strain can be calculated rn any sus-
pension

¬

bridge they can bo on this bridge
ns the design in no essential feature differs
from that of ordinary suspension bridges
the only changes introduced being such as
are intended to stiffen the structure and
prevent undue distortion to the floor and
as a stay against wind and flood

I do not understand that Mr C was
asked to comment on this form of bridge as
compared to that of a truss biidge and it is
significant of his position that he takes oc-

casion
¬

to indirectly recommend an iron
truss in the place of a bridge of the design
submitted

Further ho says that an iron truss would
be less cxpenshc Either he is mistaken
on this point or the representatives of the
iron bridge companies in Texas havo at-
tempted

¬

to get a vastly greater sum than
their bridges are worth as they all had an
opportunity to bid on this bridge and
failed by a large amount to submit figures
anywhere near the sum asked for a bridge
of the size of the design in controversy

It will be noticed vthat Mr C fails to
make any comment whatever on the
strength of the cableithe sufficiency of tho
towers foundations anchorage or floor
all of which aro the vital features of the
structure

As it is perfectly evident from the gen-
eral

¬

tone and from the attempt to argue
for an iron bridge in Mr C s effusion the
plans submitted were manifestly tried a d
condemned solely in tho attempted inter¬

est of the iron bridgo companies in ad-

vance
¬

perhaps even of their arrival in
New York and that tho plans and speci
cations were examined with the single ob-

ject
¬

of finding ground on which to condemn
it can fairly bo presumed that the floor
towers cables foundations and anchorage
could not be successfully assailed If they
could have been it would not have been
found necessary to resort to criticisms of
the specifications for paint and bond in
masonry etc forground on which to baso
his condemnation

It w ill be noticed that there is a wide dif-
ference

¬

between Mr Kerrs report of three
or four weeks ago and Mr Collingwoods
report

Mr Kerr said that the cables were not
sufficient Mr Collingwood by his silence
on that point says they are and condemns
only on account of the specifications for
wrapping Mr Kerr said the towers were
not strong enough Mr C has nothing to
say about the towers but wants ribs in the
bed plates

Mr Kerr said that the anchorage is
reckless Mr C avoids making any com-
ment

¬

on that point by saying that he does
not know what the strain on the back-
stays

¬

is-

Mr Kerr condemned the floor system
Mr C did not feel like commenting on the
floor system but says tho adjustment for
the wind braco cables is a crude device
and so on I will add that if Mr C is un-
able

¬

to calculate the strains in our bridgo-
as he states how can he consistently offer
an opinion at all

The iron bridgo companies aro fighting
the wire bridges with all the weapons they
can obtain because it is manifestly to their
interest to do so Tfiat is all right and fair
enough for them but I would suggest that
a photograph of the King iron truss bridge
that fell into the Colorado river at Austin
or that of another bridgo by tho same com-
pany

¬

that recently fell from its own weight
into the Canadian river in the Panhandle
or of the North Side bridgo when propped
up would bo as ornamental to the city eng-
ineers

¬

office as the one now on exhibition of
the alleged failure ef a wire bridge in Cali-
fornia

¬

Respectfully yours
I C Teiiut C E

Fort Wonin TEXOct61891-
To the Honorable Major and City Council

Gextlemex Inclosed please find a
printed copy of the communication of F-
Collingwood to whom Mr Kerr on your
order at his request submitted the plans
of tho proposed Trinity river bridgo for an
opinion on their sufficiency and in connec-
tion

¬

and attached to it a review of the
same by our engineer which will speak for
itself We have joined the two together
for convenience of tho council in referring
to both

Wo beg to call your attention to the fact
that Mr C s communication does not even
approach the dignity of an opinion inas-
much

¬

as he disqualifies his entire state-
ment

¬

at the outset with the announcement
that without going over the entire compu-
tation

¬

it is impossible to tell whether the
sizes given aro correct This refers to
the sizes of the constituent members of
the proposed structure Without a calcula-
tion

¬

any statement vouchsafed in the prem-
ises

¬

is mere unfounded assertion We can-
not

¬

comprehend how ho could essay as an
engineer to offer a conclusion without first
rigidly calculating tho strength of the
various sections and of the structure as a
whole It certainly cannot avail him to
complain of the absence of a sfain sheet as-
an excuse Ho knows or ought to know
if universal engineering authority is of
any value that as full a statement of
strains is given In the plans as is necessary
or usual in tho case of suspension bridges
and even were this not the case it would
still afford him no excuse for failing to
make calculations of his own It appears
rather extraordinary that an expert should
fail to make a calculation because of al-

leged
¬

failure of another to make one for
him Would he have accepted the figures
of another as his own conclusion Verily
we would ask what manner of expert Is
this Mr Terry has dealt in detail with
this notable effusion hence It will not be
necessary for us to do so We will how-
ever

¬

call jour attention to some of its
main features especially the general tenor
and tho conclusion sought to be made in
favor of building an iron truss bridgo in-

stead
¬

of the design submitted This feature
is too indicative of the reasons within him
to need comment

We do not credit Mr Collingwoo when
ho makes the remarkable statement con¬

Pl XliF i

tained in tho conclusion of his second ar-
ticle

¬

viz that he would hardly know
how to estimate the strains in this pro-
posed

¬

bridge The rules governing calcula-
tions

¬

of strength of cables towers floors
foundations anchorage etc are the same
always under Hko conditions and in
these essentials this bridge is similar
to any other suspension bridge
of the usual types Tho addition
of tho wind brace cables and of the auxil-
iary

¬

device for stiffening and staying the
bridge does not alter the rules governing
the strength of other members unless it be-
to strengthen them

We think and the opinion is justified by
his course that Mr Collingwood had some
ulterior purpose to serve and that all that
deterred him from attacking the vital fea-
tures

¬

of the structure was the lack of auda-
city

¬

to attempt it in the face of his profes-
sion

¬

The only part of the entire structure
which he attempts to attack for lack of
strength is the single exception ot the brace
rods to the handrail

The sum and gist of this remarkable ex-
pert

¬

production is advice to build an iron
bridge which might and indeed had been
as urgently given by the avowed repre-
sentatives

¬

of that kind cf bridge without
charge Who was his unnamed friend to
whom he submitted the plans and whose
opinion he gives us secondhand

Now we will ask your honorable body to
compare our proposed bridge to be sup-
ported

¬

by 2147 No 9 galvanized steel wires
leaving out of account the lower half of

the auxiliaries with the wellknown Waco
bridge which is supported by about 1350
wires of tho samo size Tho Waco bridge
is about 500 feet long and though poorly
staved has stood severe tests of traffic and
storm for some twentythree years and
was pronounced on inspection about two
years aco to be perfectly sound It was
about that time sold to tho county for

75000 and Dr Eddy while in Waco a few
daj s subsequent offered to duplicate it as-
to size and to give nearly double guaranteed
strength for the sume of 33000 and was
ready to give sufficient bond for fulfillment
of the offer We desire to build an unques-
tionably

¬

good bridge for the city and in this
connection will say that Dr Eddv is now on
his way to this city and we would prefer
to have him go over our plans bfore we
begin work and if he and his engineers
think any additions should be made we will
cheerfully make thorn Wo are however
firm in the opinion that our plans are moro
than sufficient and will make the best
bridge ever built in the county Wo are
respectfully Neil P Axdeiisox Co

For T J Matlock
Specifications for an Eddy steel wire

suspension brido over Trinity river at Fort
Worth Texas

The total length of tho bridge is to bo 230
feet consisting of 200 feet of suspended
span between the towers and fifteen feet of-

an approach at each end Tho total width
of tho bridgo is to be fortytwo feet from
out to out consisting of two roadways of
sixteen feet each and two sidewalks of five
feet each

The bridgo is designedto carry a load of
100 pounds to each square foot of clear
available platform space on roadways and
sixty pounds for each square foot of clear
available space on sidewalks allowing a
safety factor of fivo wires The wire de-
signed

¬

for the cables hangers and stays is-

to be No 9 Birmingham gauge galvanized
steel wires and of an ultimate tensile
strength of 105000 pounds per square inch
net section of metal allowing fiftyeight of
such wires to equal one square inch of
metal area

Tho anchorace is made with side and
cross trenches with anchor pipe laid from
side to side behind a mass of piling and
concrete as shown on plan This mass will
be carried down to a depth of about sixteen
feet below the surface of tho ground wheru
the earth is compact and unyielding

The anchor pipe will bo a sixinch
wrought iron pipe filled with concrete in-

side and entirely surrounded by concrete
when tho anchorage is completed sons to be
protected from rust and decay All cables
and stays are to be surrounded by concrete
wherever penetrating the earth

Cables The cables aro arranged ns
shown on the plan There aro th eo main
cables assisted by sjx auxiliary cables Tho
number of wires in each of the cables shall
be as follows

Main center cable
Two auxiliary crater cables
Two main side cables
Tour side auxiliary cables

Nine cables of a grand total 331

The mam cables all pass from the anchor
at ono end over the towers to the anchor at-
tho other end Tho auxiliary cables pass
from one anchor through the baso of-

tho tower Thence across the river
passing over tho opposito tower to
the other anchor Theso auxiliary
cables cross each other at the
center of the span where they aro wrapped
firmly together forming a truss giving tho
bridge great rigidity and strength at its
center These cables are composed of par-
allel

¬

wires extending from end to end and
when splicing is1 necessary it is made by
serving one end back upon itself as in the
telegraph wire splice Tho cables when
finished will be wrapped at intervals of
every two feet between panels for say a
distance equal to the diameter of the cable
or by wrapping tho entire distanco between
the panels with an individual wire drawn
firmly around the cable with a space of that
equal to the diameter of tho cable apart
the wrapping wire in no case to be larger
than Nos 12 or 14 Tho suspenders will
loop twice over the cables above and will
pass down between the girders and engage
the lower cable with a loop They will bo
placed every ten feet on each side of the
bridgo and in tho center as shown in tho
plans and shall consist of the following
sizes

Suspenders for center main cable SO

wires each-
Suspenders for center auxiliary cable 10

wires each-
Suspenders for side main cable 20 wires

each
Suspenders for side auxilliary cable 8

wires each
All stays hangers and diagonals will be

wrapped into compact cables between their
points of attachment by separate wire
wound spirally around them so that tho
wrapping wire shall lay about the diameter
of the cable apart from itself

A hub board consisting of a 2x10 pine
fender placed on each side of tho driveway
and made fast to the hangers and diagonals
shall be put in the bridge Tho digonals are
wire cables of ten wires each extending
from one end of the bridge to tho other as
shown on the plans They engage tho top
cablo by being passed over one side and
down on tho opposito side of the cable at
each panel They aro them firmly secured
at the joints by wrapping the sides together
under the cable Tho lower joints are made
by passing the diagonal cablo down the side
of tho stringer across underneath the lower
cablo and up against tho other side of
the stringer to the top cablo at the next
successive joint as shown by the plans
These diagonals distribute the loadjs and
help to stiffen the bridge against undula-
tions

¬

Stays There shall be eighteen stays in
all as follows

4 outside stays of 100 wires each
2 center stays of 120 wires each
2 center stays of 60 wires each
4 outside stays of 50 wires each
4 outside stays of 20 wires each
2 center stays of SO wires each

Total
400
240
120
200-

SO
CO

Total number of wires in all the stays 1100

They are designed to pass fr m separate
anchorages over the towers as shown on tho
plans to the points of attachment with
lower cable at the distances ot ten thirty
and fifty feet from the towers

The girders as indicated on the plans are
timbers 5x16 placed in pairs at each hanger
and extending from side to side of the
bridge They lap at the center lower ca-
ble

¬

where they are spiked together These
carry tho floor beams which are laid across
them as shown on plans

The floorbeams are 2x15x20 feetlong ex-
tending

¬

from end to end of the bridge two
feet apart as shown on the plans Each
joist reaching over and resting tipon three
stringers so as to abut on alternate string-
ers

¬

which gives greater rigidity to the floor

system Across these timbers tho floor is
laid on the bias as shown in the plans

Flooring The flooring for tli3 roadways
shall be of good ordinary pino lumber frca
from injurious knots and windshakes three
inches thick and of sufficient length to lay
on tho bias as shown on plans to be well
nailed to tho floorbeams The flooring for
sidewalks shall be the same except tha it
shall be two inches thick and shall be laid
down as shown on plans The girders
iloorbeams chords and posts of the hand-
rail

¬

shall be of firstclass long leaf pine
free from injurious knots windshakes and
other defects

All lumber and timbers shall be well fitted
together so as to present a finished and
workmanlike appearance when tho struct-
ure

¬

is completed
The hand rail is composed of a top and a

lower chord of a 4x4 piece each with a
wooden post 4x4x3t placed every five feet
with a plank 2xS nailed between as shown
on plans The diagonal round iron rods be-

tween
¬

the panels wil be inch in diameter
and will have cast fittings at the top joints
The flooring will extend out eighteen inchs-
at each panel to support a5 inch brace rod
to stiffen said hand rail

Foundations They will rest upon a bed
of concrete as shown on plans Tho ma-
sonry

¬

must be laid in courses as shown with
cemented joints and battered sides as
shown in a neat manner except that the
portion below the surface may present
rough outer faces The retaining
walls will be constructed as shown of
dry masonry and pointed well between out-
er

¬

joints with cement mortar The outer
surface to be battered as shown on plans

Towers The towers are made of rolled
steel lapped and well riveted H inch in
thickness and of the length and dimensions
shown on plans When in place they are
to bo filled with concrete to pre ent sweat-
ing

¬

and rust inside The towers will rest
on circular castiron oedplates tho center
one three and onehalf feet and tho outer
ones three feet in diameter The thickness
at the ceiter will be two inches tapering to-

onehalf inch at tho edge and being pro-
vided

¬

with stiffening ribs extending from
the center to the s des The towers will bo
well braced at tho top with a portal as indi-
cated

¬

on plans except perhaps tho lower
angle irons will need to bo placed a foot
higher up so as to give more space for high
loads to pass under

Lateral brace cables of thirty No 9 gal-
vanized

¬

steel wires will be placed as exhib-
ited

¬

on the plans except that they aro to
pass in a continuous cable around the tow-
ers

¬

in a figure of eight styles instead of be-

ing
¬

fastened to collars at the bases of the
towers as shown crossing ou the bridge as
shown on the plans This will secure them
to tho bases of the towers with certainty
These lateral wind cables are laid in slots
at the top surface of tho girders prevent-
ing

¬

side motion of all parts of the bridge
The cables rest at the top of the towers

in a grooved cast fitting so as to hold them
in position and transmit the strains evenly
upon the shell of each tower

The cement mortar for the piera shall bo
made as follows One measure of Portland
cement to two measures of clean sharp sand
mixed dry and only water enough added to
form a thick paste All mortar must be
made fresh when used

Concrete The concrete for anchorages
and foundations is to be made from Louis-
ville

¬

cement and shall be made as follows
To one measure of cement add two meas-
ures

¬

of sand well mixed dry To this add
four parts of coarse gravel or broken rock
or if rock shall be placed in tho interstices
between the piling grouting composed of
the same proportion of cement and sand
may bo made to fill between the rock and
around the piling Louisville cement is
preferable to Portland about the anchor-
ages

¬

as it docs not set so rapidly
as tho former Too rapid set-
ting

¬

is objectionable on account
of tho liability to crack ou ac-
count

¬

of vibrations in cables during con ¬

construct-
ion iron work and the hand rail is to bo

well painted with two coats of good paint
also the cables if desired

All work herein specified for to bo exe-
cuted

¬

in a ncatjthorougli and workmanlike
manner and the bridge when completed
shall present a finished appearance

These specifications are to govern where
there exist any differences between them
and the accompanying plans provided such
differences shall not work to the detriment
of the structure

The specifications aro so extended as to
include the attached report of the engineer-
ing

¬

firm of Johnson Flad of St Louis
made on the plans of tho proposed bridge
for Neil P Anderson Co who are inter-
ested

¬

in this undertaking and aro made a-

partheieof
St Louis Oct 291S91-

Messrs Neil P Anderson Co Fort Worth
Tex
Gextiemex In accordance with your in-

structions
¬

of tho loth inst we have ex-
amined

¬

the plans and specifications of tho
proposed suspension bridge over Trinity
river at your city and beg leave to submit
tho following report

1 Assumed loads The live loads which
have been assumed for this bridge are ex-
cessive

¬

It is practically impossible to get
a live load of 100 pounds per square foot on
any bridge The greatest load which can
be put upon a bridge is a crowd of people
solidly jammed together and then about
eighty pounds per square foot is all that
can be put on In northern countries a
snow load of some thirty to forty pounds
per square foot is allowed for but this is
not necessary in your latitude To require
a factor of safety of five therefore with
this excessive load is making the structure
unnecessarily expensive A factor of four
with theso loads would be ample

Tho cables Taking the loads and dimen-
sions

¬

specified we find that tho cen-
ter

¬

cables carry a total load of-
SS2000 pounds and each pair of
side cables 271000 pounds Now thero aro
two cables to carry each of these loads a
main cable with a sag of twenty feet
and an auxiliary cablo with a sag of twenty
five feet Furthermore the main cables
are designed to be aoout five and onehalf
times as large as the auxiliaries In such
a case the load will divide itself between
tho cables in proportion to their size and to
the squares of their sags Thus tho load on
the main is to the load on-

tho auxiliary as 53 x20x20 is to 1x25x25 or-
as 2200 is to ti23 That is to say seven
ninths of the load will go on the main and
twoninths on the auxiliary cables Hence
wo will have the following loads stresses
and sizes allowing a working stress of 33
000 pounds per square inch iu the wires and
taking fiftyeight No 9 wires to the square
inch of solid metal

The plan shows a total of 2147 wires or
but seventyeight less than here found
That is to say the cables have very nearly a
factor of safety Oi five when the whole load
is properly divided between them and when
no load is supposed to be carried by tho
stays

The stays A part of tho live or dead
load is always carried by the stays when
the bridge is fully loaded They also serve
to prevent distortion when the bridge is
loaded unsymmetrically The stays which
extend farthest from the piers should be
larger than those attached to a steeper an-
gle

¬

whereas those shown are all the same
size In tho design submitted which has
no stiffening truss the onlj means of pre-
venting

¬

distortion from unsymmetrical
loads are the stays and the diagonal wire
bracing The effect of these braces can
haroiy be computed and since we have
never seen a bridge in which they were em-
ployed

¬

we cannot offer an opinion on the
d gree of stiffness they will furnish That
it will be considerable cannot be denied
but we cannot say how much Therefore
wo cannot predict just how much of the
unsymmetrical load will havo to be carried
by the stays We would recommend how-
ever

¬

that the second and th rd stays from
tho tower be increased to say fifty to 100
wires respectively on the outside and to
sixty and 120 wires respectively at the
center

The towers The vertical load on each
side tower is 271000 pounds and on the mid-
dle

¬

towers 3S2 O0O pounds We thini all

51Sln 43

this should bo transmitted through the
steei plates which with a factor of safety
of six would require onehalf inch niotal iu
all towers with the diameters given in
place of threeeighth inch as given on tho
plans These should also be made of sinclc
plates rolled into a cylinder so is to dis-
pense

¬

with horizonal abutting joints
The wind bracing The total wind pres-

sure
¬

allowed for shorld be about thirty
pounds per square foot and for tho con-
struction

¬

shown thirty No 9 steel wires
would stay it asainst this load but wo
think they should be laid in a curve in slots
in all floor beams so as to pull equally on
all instead of only on the center beam as
shown We have indicated the proper ar-
rangement

¬

on our drawing The towers
should also be stayed by a stronger system
of wind bracinsr than shown ou the draw-
ings

¬

The towers are so small that they
have not a great deal of stability on their
bases We have shown such bracing on
our plan

The piers If the piers bo made of good
masonry laid in Portland cement mortar
and tho steel towers rest on castiron caps
floated to place en Portland cement mor-
tar

¬

the resistance to crushing immediately
below the towers will be ample For tho
maximum load a casting of but three feet
m diameter under the center column and
one two and a half feet in diameter under
the side columns would give a crushing
load of but 400 pounds per square inch
which gives a factor of safety here of at
least five or six With larger castings tho
pressure would be correspondimrly less
Tho two or three top courses of stones
however should be wellfitted squared
stones of uniform depth of course with
thin and wellfitted joints with a good cap-
stone

¬

so as to allow of an even distribution
of pressure and of settlement over tho
whole ar a of piers

The anchorages Either system of an-
chorage

¬

proposed is satisfactory if made of
sufficient size If concrete be used we esti-
mate

¬

that a mass of concrete made of nat-
ural

¬

or Louisville cement eight feet hiirh
six feet wide and forty feet long with eight
feet of earth over its surface will have bv
its own weight and tho resistanco of tno
earth in front of and above it about twice
the resistance of the maximum pull on all
the cables when the bridge is fully loaded
which it is quite impossible for it ever to-

be If piles are used in addition as shown
on our plans tho resistanco will bo im-
mensely

¬

increased We would not fear that
these piles would decay under the concrete
even thounh above the line of low water
They would certainly last a hundred years
or more in such a place if the air cannot
circulate about them We have known of
similar instances whero after fifty years
thcy seemed to be as sound as ever But
in this case the stability of tho anchorage
would not depend upon the piles but upon
the dead weight of the concrete and tho
ground resistance in front

Floor system The floor system designed
is amply strong to carry tho proposed loads
but it would havo great flexibility and the
only reliance against an unequal distortion
would bo in the diagonal wire bracing Wo
think this would probably not be satisfac-
tory

¬

and hence we take tho liberty of sug-
gesting

¬

tho following
Proposed changes of plans In order to

obtain greater stiffness acainst unsym-
metrical

¬

loads as well as to avoid undula-
tions

¬

from the wind we think it would bo
well to change the plans iu the following
particulars

1 Kcduce the sag of both cables
that of the main cable to fifteen
feet and of the auxiliary cablo to-

twentytwo feet This in itself would
add greatly to tho stiffness of the bridge
If the st ys be increased in size as indi-
cated

¬

above and if they be estimated to
carry their duo proportion of the total live
loads which they must do of necessity
then we find tho size of the main and auxil-
iary

¬

cables to be as follows
WiresWiros iuall

Main center cable S23 S23
Auxiliary center cable 133 133
Main side cables 520 1010
Auxiliary side cables 100 200

Total 21JS
Since the auxiliary cables arc doubled

this total must be increased by 333 wires
making in all 2331 wires passing from one
anchorage to the other This is with tho
loads named in the s ecifications and a
factor of safety of 5 All wires No 9 Bir-
mingham

¬

gaugo of 105000 pounds per
square inch ultimate strength

2 To further add to tho stiffness of the
floor system it would be well to change its
construction by using two 5xlGinch floor
beams at each hanger say ten feet apart
and across theso lay lengthwise of tho
bridge floor joists 2x10 inches and twenty
feet long so as to overlap alternate joists
being spliced on successive beams These
joists might be laid twentyfour inches C-

to C Tho floor plank should then be laid
diagonally as shown on the plans to assist
in stiffening the bridge against wind press-
ure

¬

and the floor Joists should also be well
bridged as is also shown in the design sub-
mitted

¬

A further advantage of this arrangement
is that the floor system is more directly
suspended from the cables than in tho orig-
inal

¬

plans
The stays in this case would be attached

to the auxiliary cable at the 10 SO and 50
foot distances from the tower where the
floor beams rest and tho hangers aro at-
tached

¬

These sizes might be tho samo as
given above viz 20 50 and 100 wires on-
tho sides and 30 GO and 120 wires in tho
center

We have mado a drawing showing a gen-
eral

¬

plan and elevation of the structure on
this basis and submit it for your considera-
tion

¬

If it is not too late to modify the de-

sign
¬

we think these changes would add
greatly to the satisfactory operation of the
bridge When a stiffening truss is omitted
every precaution should be taken to supply
its place as nearly as possible in the con-
struction

¬

of the other parts The light
trussed handrail shown in the plans does
not serve to stiffen this bridge to any mate-
rial

¬

degree but the diagonal tie rods should
be increased to Xinch if screw threads are
to be cut on them With this floor system as
here described ana with the diagonal wire
guys and wire stays as shown on our draw-
ing

¬

and with the diminished sags of cables
herein specified we believe the bridge
would be very rigid under all ordinary con-
ditions

¬

of traffic and would bo abundantly
strong for even the excessive loading as-
sumed

¬

in the specifications
Of course it is assumed that the details of

construction will be carefully worked out
many of which are not shown on
the drawings submitted and that the work
will be done by intelligent and competent
parties familiar with this kind of con-
struction

¬

It is we believe perfectly practicable to
protect and preserve the cables by the
methods indicated if it is properly done

As to tho foundations of the towers they
are evidently sufficient as shown if pro-
tected

¬

trom caving off into the river which
we presume there is no danger of their
doing If such a fate should at any time
become imminent it should not be difficult
to slope off and riprap tho bank or protect
by piling and cribwork and so save the
foundations

We believe we have now answered fully
all tho inquiries you have put us but if not
will you please make such further demands
upon us as will enable us to fully meet the
exigencies of tha case Very respectfully
yours Jonxsox Flad-

Consultin Engineers

Notice of Sale
The Fort Worth and Denver City Railway

Company will sell at Its freight depot at t ort
Worth Tex on Tuesday November 101S31 at
two 2 oclock p m at public auction to the
highest bidder the following described prop¬

erty towlt
Two carloads of balk potatoes sl

Hising Neb conslgECdtoT aVMBnTFort
Worth Tex In caj J Co 444 > con
tainingj3l WWrTad thirtyeight 638

or less and tar D It G llubS
utaining eight hundred and sixtyfour S64

bushels more or less
Said property being perishable and In Sanger

of depreciatlonand being refuse J by consignee
will be sold to satisfy freight and demurrage
charges thereon

Dated at Fort Worth Tex this the 4tn day
of November 1891 W F STEmr7-
Acent Fort Worth and Denver City Railway

Company

Sale ef Unclaimed Express Haj
Wells Fargo CoJi pW3saIeof un-

claimed
¬

gaaJ wUfTake place on Saturday
T7at 110 Main street commencing

at 10 oclock a m

p i i mi

Botii tho method nnd Ittsults when
Syrup of Figs is taken ifcis pleasant
and refreshing tfkihe tas and acts
gently yet prompOTVpn ths Kidneys
Liver and J3o7el 8eanse the sys-

tem
¬

effectually disyJeTfecoHs head-
aches

¬

and fevers an cMg hahitual
constipation Syrup tf Figs is tho
only remedy of its kujtal ever pro-
duced

¬

pleasing to the t4gte and ac-

ceptable
¬

to the st<Huachtarorapt in
its action and triyy l nelfcial in its
effects prepared 6 1ysagpmhe most
healthy and agreeable siDigkiccs it
many excellent qualities commend it-

to all an 3 Si tve maije it the most
popular reri yiaovrru-

byrup of iFjgs is1fi sale in 50a
and Sl hottle by all wading drug-
gists

¬

Any reliable d pggist who
may not have on hario TnJl pro-
cure

¬

it jroniptly for any pneQvho
wishes to f it Jo not acfeept any
substitute N V-

CAUFORNlfr aG SYRUP
SAX FRAKC1SCO CAL

10 ISViF rv vf YOR < IV
Mention tho Fort Worth Gazette
IVAn3KOOQ K STC Es>

SANAT1VO the
Wonderful Spanish
Ucmiily Is sold ltlia-
AVritlenCluarantco
to cure all >icrvou Dis-

eases
¬

such a Weak
Memory 1j> s of Brain
1 o w c r 11 e d a c h c-

Wakcf ln Lost Man
liood Nervou neii

Before Aftor
Photographed

Time to Bu

AN

of

tlie
the

Hhex lauded
utliful lndfwrettons e e lTc

jaoco >tlraua i > ulUmatcly
lead Infirmity and Insanity lnt up

form catrr yen rlie-

f 1 packase With every
written sruaraiitfe cure tlio

Sent by mail any circular Inc
this paper

CHEMICAL CO Office
308 Dearborn Street CHIC GO ILL

FOR IN FT TEX BY-

J Co 511 Main
Hc e <

Mention Fort Wi

STOCKED

ronrsplendid stuck

Surreys

Carriages
tCKD

CO
7ecth and Cass Are
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OCCULT POWER

IVonilorful Predictions or a Younsr Girl
Iowa Her lpropliclo-

Fulllllctl

Special Gazette
HuiBuno There is a cirl-

in this neighborhood whose wonderful pro
dictions and verifications aro ho talk

tho whole county The girl Laura
SDecd and she but fourteen years old
She first showed her power about a joar
ago when sho came down to breakfast and
said that Mrs Jones was to die be-

fore
¬

night
Mrs Jones a neighbor who half

a from tho Speeds Sho was in good
health the day before aad w hen the girl
was why she said such thiugs she
said she did not know but that something
said to her That day Mrs Jones was

in a runaway accident caused
much talk and the girl said she could not

for sho said sho was awako-
ot the timo when it seemed if something
said in her ear that Mrs Jones would die
From that time to tho present Laura has
mado several predictions and each one has
come to pass Her pronounced pre-
diction

¬

was made on thu 13th of last Sep-
tember

¬

when she said that many children
would die soon Within a week malignant
dipthcria broko out and became so virulent

tho schools were closed Within two
weeks Of the prediction seven children had
died in the town and neighboring country

On the morning bafore tho recent earth-
quake

¬

she said Wo are to get a
shaking up She could not explain what
she mean but said that what she had

told night the earthquake ful-
filled

¬

her prophesy Her prediction
is one which has caused much uneasiness
among those who havo heard of her former
sayings and noted their truth for sho
says that much troubleis coming to every-
body

¬

living in this of tho country Sho
does not know what tho trouble is when
it will come but says it will be soon
The is a perfectly healthy and is-

in no way given to hysteria She says she
is always awake when she receives tho in¬

formation and it U if some ono
it her eaS
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Another of the Katy Victims Identified
Special to the Gazette

Temple Bell Coitxty Tex Nov C

The boy who was killed in the collis-
ion

¬

of the Missouri Kansas and Texas
north of this city on Wednesday morning
has been identified Gertrude Winford
the thirteenyearold son John Winford-
a colored man who resides at Taylor Tex
Several cars were so badly wrecked that
they were burned on tho ground and the
irons only jvere saved
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Sale of Unclaimed Express VMeu u yfJ
Wells Fargo bMgg tflriMnroT un-

claimi upMCMflirW Iaco on Saturday
FT at 110 Main street commincing

at 10 oclock a m
>

The Colorado in Fort
Special to the Gazette

Palvestov Tex Nov C Arrived
Steamship Colorado from New York with
general merchandise
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